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Abstract

Traditional capital-budgeting methods treat strategic investments primarily as
commitments: a firm estimates expected future cash flows, discounts those cash flows to
the present, and accepts projects with positive net present value (NPV). This approach is
useful when investment decisions are substantially irreversible and uncertainty can be
reasonably represented through probability-weighted forecasts. It is less effective when
investments create opportunities to learn, expand, defer, contract, or abandon as market
conditions evolve.

This paper argues that strategic diversification under conditions of deep uncertainty should
be understood not principally as a portfolio-allocation problem, but as a sequence of
managerial options. Drawing on real-options theory, the study examines three mid-market
firms navigating post-pandemic demand shocks across different sectors. The cases
illustrate how conventional NPV analysis can systematically undervalue flexibility by
treating staged investments and contingent follow-on decisions as either outside the
original project or as forecast assumptions embedded within a single base-case model.

The paper develops a simplified Strategic Optionality Score (SOS) designed for mid-
market firms that lack derivatives expertise or dedicated corporate-finance teams. Rather
than requiring continuous-time option pricing, the model evaluates investments according
to five dimensions: uncertainty, reversibility, learning value, scalability, and downside
containment. The resulting framework is intended as a complement to—not a replacement
for—NPV analysis.

The central finding is that diversification decisions should be evaluated according to the
value of the capabilities and choices they create, as well as their expected stand-alone
cash flows. Firms operating under deep uncertainty may therefore rationally pursue
investments with weak or negative static NPVs when those investments purchase
inexpensive rights—but not obligations—to participate in future markets.

Keywords: real options, strategic flexibility, diversification, capital budgeting, uncertainty,
post-pandemic strategy, mid-market firms



1. Introduction

1.1 The Problem

The conventional logic of corporate capital budgeting is straightforward. Estimate future
cash flows. Discount them using a risk-adjusted rate. Compare the resulting present value
with the required investment. Projects with positive net present value (NPV) are accepted;
those with negative NPV are rejected.

The simplicity of NPV is also its limitation.

A traditional NPV model generally asks:

“What is this investment worth if management commits to a predetermined course of
action today?”

Strategic decision-makers, however, frequently face a different question:

“What is the investment worth if management can change its mind as the future
becomes clearer?”

The distinction becomes critical in periods of discontinuity. The COVID-19 pandemic and
its aftermath produced demand shocks that were not merely temporary fluctuations in
volume. Consumer behavior shifted, supply chains became unreliable, labor markets
tightened, and the durability of new purchasing patterns remained uncertain. Mid-market
firms confronted a particularly acute strategic environment: they often lacked the financial
slack, analytical resources, and specialized finance teams of large corporations, yet were
sufficiently exposed that maintaining the status quo itself constituted a significant risk.

Under these conditions, diversification rarely took the form of large, irreversible
commitments to unfamiliar markets, products, channels, or capabilities. Instead, firms
frequently made relatively small initial investments that were not expected to generate
immediate, positive cash flows on a stand-alone basis. These outlays also purchased
opportunities to learn.

A restaurant group that experimented with a ghost-kitchen model acquired information
about delivery demand elasticity and operational requirements. A manufacturer that



entered an adjacent product category developed customer relationships, technical
knowledge, and regulatory familiarity that could later support scaled expansion. A
business-services firm that developed a digital offering might initially lose money while
acquiring the organizational capability and market position needed to scale if customer
preferences permanently shifted.

These investments resemble financial options. The firm pays a premium today in exchange
for a right—but not an obligation—to make a larger commitment later, once uncertainty has
been partially resolved. The initial outlay creates the possibility of expansion, deferral,
contraction, or abandonment contingent on new information.

Traditional capital-budgeting practice systematically underrepresents this characteristic of
strategic investment. By embedding assumptions about future decisions inside a single
base-case cash-flow forecast, or by treating staged commitments as outside the original
project boundary, conventional NPV analysis can undervalue managerial flexibility. The
result is a bias toward either premature large-scale commitment or excessive caution—
both of which can destroy value under deep uncertainty.

This paper addresses that gap. It reframes strategic diversification not principally as a
portfolio-allocation problem, but as a sequence of managerial options whose value
depends on uncertainty, reversibility, learning potential, scalability, and downside
containment.

1.2 Research Question
The paper is guided by the following central question:

How can mid-market firms incorporate the value of managerial flexibility into
diversification decisions without relying on complex derivatives-pricing models?

This question arises directly from the practical constraints faced by the firms under study.
Mid-market organizations typically lack dedicated corporate-finance teams, advanced
quantitative modeling capabilities, or the organizational infrastructure required to
implement continuous-time option-pricing techniques. At the same time, they operate in
environments where uncertainty is deep, information arrives unevenly, and the ability to
revise commitments as conditions evolve can determine competitive survival.

Supporting questions include:

1. How does real-options theory differ from traditional NPV analysis in its treatment of
uncertainty, irreversibility, and sequential decision-making?



2. What forms of strategic flexibility—expansion, deferral, contraction, abandonment,
or learning—proved most valuable to mid-market firms navigating post-pandemic
demand shocks?

3. Why might conventional NPV methods systematically undervalue staged
diversification by treating contingent follow-on investments either as external to the
original project or as fixed assumptions embedded within a single base-case
forecast?

4. Can asimplified, judgment-based scoring framework approximate the strategic
value of real options sufficiently well to serve as a practical complementto NPV
analysis for firms without specialized financial-engineering capabilities?

Together, these questions shift the analytical focus from precise valuation of embedded
options toward a structured managerial assessment of whether an investment creates
valuable future choices under conditions that cannot be fully anticipated.

1.3 Thesis

The central argument of this paper is that traditional NPV-based capital budgeting
systematically undervalues strategic diversification when an initial investment creates
meaningful rights to expand, delay, contract, or abandon as uncertainty resolves.

The problem is not that NPV is mathematically incorrect. NPV remains a rigorous and
necessary baseline measure of static economic value under a fixed operating plan. Rather,
NPV is incomplete when applied to investments whose future cash flows depend on
management’s ability to alter the investment path in response to new information. By
treating staged commitments as either external to the original project boundary or as
predetermined assumptions embedded inside a single base-case forecast, conventional
analysis can overlook the economic value of managerial flexibility.

A more appropriate conceptual model is therefore:
Strategic Value = Static NPV + Value of Embedded Options

Under conditions of deep uncertainty—such as those experienced by mid-market firms
during and after the COVID-19 pandemic—the second term can be material. Small
exploratory investments may generate negative or near-zero static NPVs yet still create
inexpensive rights to participate in future markets, acquire proprietary knowledge, or
preserve downside protection. In such cases, firms may rationally pursue projects that
would be rejected under a pure NPV rule.



The practical obstacle is implementation. Most mid-market organizations lack the
specialized quantitative capabilities required to apply continuous-time option-pricing
models, binomial lattices, or Monte Carlo simulations to every strategic initiative.
Sophisticated valuation techniques, while analytically powerful, are often operationally
unrealistic.

This paper therefore proposes a practical intermediate approach. It retains conventional
NPV as the baseline measure of stand-alone cash-flow value and supplements it with a
structured, judgment-based assessment of five dimensions of optionality: uncertainty,
expandability, reversibility, learning value, and time flexibility. The resulting Strategic
Optionality Score is designed not as a precise pricing tool, but as a decision aid that helps
managers evaluate whether an investment purchases valuable future choices under
conditions that cannot be fully anticipated.

2. Review

2.1 Traditional Capital Budgeting and Its Assumptions

Net present value remains the dominant conceptual standard in corporate finance
because it provides a theoretically coherent method for comparing present investments
with future expected cash flows. By converting a stream of projected cash inflows and
outflows into a single present-value figure, NPV supplies a clear decision rule: accept
projects whose discounted value exceeds the required investment and reject those that do
not.

The basic formula is:

", CF,
NPV = Z T — T

where:
. CFy- expected cash flow in period £
e T=risk-adjusted discount rate

. IO= initial investment outlay

In practice, uncertainty is typically incorporated through expected (probability-weighted)
cash flows, risk-adjusted discount rates, scenario analysis, or sensitivity testing. These
techniques allow managers to examine how changes in key assumptions—demand
volume, margins, input costs, or competitive intensity—affect the calculated NPV.



Yet these adjustments often preserve a hidden structural assumption: the project’s
strategic path is substantially fixed once the initial investment is made. A sensitivity
analysis may demonstrate what happens if demand proves 20 percent lower than the base-
case forecast. It does not, however, model management’s subsequent ability to respond by
reducing capacity, delaying further capital outlays, pivoting to an adjacent use of the
assets, or abandoning the project before additional losses accumulate.

The distinction is fundamental. Uncertainty expands the range of possible future states.
Flexibility determines the firm’s capacity to alter its course once those states become
clearer. Traditional capital-budgeting practice is well equipped to handle the first
phenomenon; it is less well equipped to capture the second. As a result, investments that
create valuable rights to expand, defer, contract, or abandon may appear less attractive
under conventional NPV analysis than their true strategic value warrants.

2.2 Real-Options Theory

Real-options theory applies the logic of financial options to investments in real assets and
strategic initiatives. Just as a financial call option confers the right—but not the
obligation—to purchase an underlying asset at a predetermined exercise price, an initial
strategic investment can confer on a firm the right—but not the obligation—to make a
larger commitment later, once additional information has arrived.

The analogy can be summarized as follows:

Financial Option Strategic Equivalent

Underlying asset Future business opportunity

Exercise price Follow-on investment required

Option premium Initial exploratory investment

Expiration date Window during which the opportunity remains available

Volatility Market, demand, or technological uncertainty



This perspective has been developed extensively in the work of Stewart Myers, Avinash
Dixit and Robert Pindyck, Martha Amram and Nalin Kulatilaka, Lenos Trigeorgis, and others.
Myers first articulated the idea that corporate investment opportunities can be viewed as
call options; subsequent scholarship formalized the valuation implications under
irreversibility and uncertainty.

The central insight is counterintuitive from the standpoint of traditional capital budgeting:
uncertainty is not always purely negative. When an investment is irreversible and
management is locked into a fixed operating plan, greater uncertainty increases risk and
typically reduces present value. When, however, management possesses a credible right to
wait, expand, contract, or abandon, the same increase in uncertainty can raise the value of
flexibility. The option to respond becomes more valuable precisely because the range of
possible outcomes widens.

Real-options analysis therefore reframes the initial outlay not solely as a sunk cost that
must be recovered through subsequent cash flows, but as an option premium paid to
acquire future decision rights. The value of those rights depends on the magnitude of
uncertainty, the cost of exercising the option, the time remaining before the opportunity
expires, and the degree to which downside losses can be limited.

2.3 Types of Strategic Options

This paper focuses on four categories of real options that are particularly relevant to
diversification decisions under deep uncertainty: the option to expand, the option to delay,
the option to abandon, and the option to switch or reconfigure. Each confers a distinct
form of managerial flexibility and can materially affect the strategic value of an initial
investment.

Option to Expand

An expansion option arises when a firm makes a relatively small initial commitment that
preserves the right to scale operations if subsequent information is favorable. The initial
outlay is not valued solely for the cash flows it generates on a stand-alone basis; it is also
valued because it maintains access to a larger future opportunity that would otherwise be
unavailable or more costly to seize.

For example, a regional manufacturer may invest $500,000 in pilot equipment and
customer relationships capable of serving a new segment. If demand materializes and
margins prove attractive, the firm can exercise the embedded option by committing an
additional 3 million to full-scale capacity. If demand disappoints, the firm simply declines
to expand. The initial investment thus functions as an option premium that purchases the
right to participate in upside scenarios while limiting exposure to downside ones.



Option to Delay

A delay option preserves the ability to invest while postponing irreversible commitments
until uncertainty has partially resolved. Firms create this flexibility through contractual and
operational choices that keep decision rights open: leasing rather than purchasing facilities
or equipment, relying on contract rather than permanent labor, conducting limited pilots
rather than national launches, reserving supplier capacity without long-term volume
commitments, or securing licenses and permits before full development.

By maintaining the option to wait, management avoids locking capital into projects whose
long-term viability remains unclear. The value of waiting rises with uncertainty and with the
irreversibility of the contemplated investment.

Option to Abandon

An abandonment option places a floor under potential losses by structuring an investment
so that exit remains feasible if unfavorable conditions persist. Design choices that enhance
abandonability include short-term rather than long-term leases, modular rather than
specialized equipment, assets with secondary-market value, limited-duration contracts,
and staged rather than front-loaded hiring.

When abandonment is credible and relatively low-cost, the firm’s downside exposure is
truncated. The project’s risk profile therefore differs from that of an otherwise identical
irreversible commitment, and its strategic value is correspondingly higher.

Option to Switch or Reconfigure

Although not the primary focus of the cases examined here, some diversification
investments create the ability to redirect assets or capabilities toward alternative uses as
conditions change. A production line designed to serve multiple markets, a digital platform
adaptable to different customer segments, or a workforce trained in transferable skills can
possess greater strategic value than a more efficient but narrowly specialized alternative.
The option to switch reduces the cost of being wrong about which specific opportunity will
ultimately prove most attractive.

Collectively, these options illustrate why the strategic value of an investment can exceed its
static NPV. Each converts uncertainty from a pure source of risk into a potential source of
advantage by preserving the firm’s capacity to respond as information arrives.

3. Diversification Under Deep Uncertainty

3.1 From Portfolio Theory to Strategic Path Dependency



Traditional approaches to corporate diversification often emphasize the composition of a
firm’s portfolio of businesses. Drawing on portfolio theory and related strategic
frameworks, the central question is typically framed as:

“Which businesses should the firm own?”

Managers evaluate industry attractiveness, competitive position, resource fit, and
expected returns, then allocate capital across a set of activities intended to balance risk
and reward. The analytical focus remains largely static: the firm seeks an optimal mix of
holdings at a given moment in time.

A real-options perspective reframes the problem. It asks instead:

“Which opportunities should the firm purchase the right to pursue?”

This shift moves diversification from a static allocation exercise toward a dynamic
sequencing problem. Rather than committing irreversibly to Business A, Business B, or
Business C on the basis of present forecasts, the firm can structure a series of contingent
choices:

1. Make a relatively small exploratory commitment to opportunity A.

2. Observe the information that commitment generates about demand, costs,
competitive response, and organizational fit.

3. Expand if favorable signals emerge.
4. Pause or delay further investment if uncertainty remains high.
5. Exitif downside conditions dominate.

The resulting strategy resembles a decision tree more than a portfolio-optimization
problem. Each stage both consumes resources and creates new information and decision
rights. Path dependency becomes central: early choices expand or constrain the set of
feasible later actions, and the value of those later actions depends on how uncertainty
resolves.

Under conditions of deep uncertainty, this sequential logic is especially relevant. When the
durability of demand shifts, the reliability of supply chains, or the evolution of customer



preferences cannot be reliably modeled with historical probabilities, the ability to revise
commitments as evidence accumulates can matter more than the precision of any single
base-case forecast. Diversification, viewed through this lens, is less about owning a
diversified set of businesses and more about acquiring a diversified set of future choices.

3.2 Deep Uncertainty

The post-pandemic environment is especially appropriate for real-options analysis
because many firms confronted deep uncertainty rather than ordinary probabilistic risk.

Under conventional risk, the set of possible outcomes is reasonably identifiable,
probabilities can be estimated with some confidence, and historical data provide useful
guidance for forecasting. Managers can construct expected-value calculations, apply risk-
adjusted discount rates, and rely on scenario or sensitivity analysis within a stable
probabilistic structure.

Under deep uncertainty, these foundations weaken. The set of possible outcomes may
itself be contested or incomplete. Probabilities become unstable or unknowable. Historical
patterns lose reliability because the underlying system has changed in ways that past data
cannot fully capture.

Consider a retailer operating in 2021. Estimating the probability of a typical recession using
decades of historical data remained feasible. Estimating the long-term probability that
consumers would permanently retain pandemic-era preferences for delivery, remote
purchasing, reduced in-person services, or altered product mixes was far more difficult.
Similar challenges confronted manufacturers facing simultaneous demand volatility,
supply-chain reconfiguration, and labor-market disruption, as well as service firms
confronting abrupt shifts in client behavior and technology adoption.

In such settings, precision in forecasting can become an illusion. Elaborate base-case
models that embed fixed assumptions about future demand, margins, and competitive
responses risk conveying a false sense of analytical control. The more consequential
strategic capability is not the ability to predict the single most likely future, but the ability to
structure investments so that the firm can respond effectively across a wide range of
possible futures.

Strategic flexibility therefore becomes more valuable precisely because the firm does not
need to forecast correctly at the outset. It needs to retain the capacity to expand, delay,
reconfigure, or abandon as evidence accumulates. Real-options logic offers a conceptual
language for designing and evaluating such adaptive commitments under conditions in
which traditional probabilistic methods reach their limits.



4. Methodology

4.1 Research Design

This study employs a comparative multiple-case-study methodology. The approach is
particularly well suited to examining strategic decision-making under deep uncertainty,
where the relevant variables—managerial flexibility, learning, and path-dependent
commitments—are difficult to capture through large-sample statistical analysis and are
best observed in context.

The proposed cases involve three mid-market firms selected according to four criteria:

1. Each firm experienced substantial post-pandemic demand disruption, whether in
the form of collapse, surge, channel shift, or sustained volatility.

2. Each pursued a diversification or adjacent-market strategy rather than remaining
strictly within its pre-pandemic core.

3. Decisions were made under significant uncertainty regarding the durability of new
demand patterns, supply-chain reliability, competitive response, or organizational
capability.

4. Sufficient public information exists—through financial disclosures, news coverage,
industry reports, or other secondary sources—to reconstruct the sequence of
strategic choices with reasonable fidelity.

For analytical contrast, the cases are drawn from distinct sectors:
e Case A: Manufacturing or industrial distribution
e Case B: Hospitality, food service, or consumer services
e Case C: Professional services, technology, or business services

The objective is not statistical generalization to a broader population of firms. Rather, the
cases are designed for analytical replication. Each is expected to illustrate a different
mechanism through which flexibility affects strategic value—whether through staged
expansion, delayed commitment, structured abandonment, or capability reconfiguration.
By examining how real-options logic operated (or failed to operate) across these
contrasting settings, the study aims to identify patterns that can inform both theory and
practical decision frameworks for mid-market organizations.

4.2 Suggested Case Structure



For each firm, the analysis reconstructs the strategic decision process at three sequential
points. This temporal structure is designed to make the embedded real option visible by
separating the initial shock, the exploratory commitment, and the subsequent exercise or
abandonment of decision rights.

Time 0: Initial Shock
What changed in the firm’s operating environment?
e Demand collapse or surge
e Channeldisruption (for example, rapid shift from in-person to digital or delivery)
e Supply-chain instability
e Labor-market tightening
e Persistent uncertainty about the durability of new customer behaviors

The purpose of this stage is to establish the nature and depth of the uncertainty that
rendered traditional forecasting less reliable.

Time 1: Exploratory Investment
What relatively small commitment did the firm make in response?
Examples include:

e pilot product or service launch

e minority equity stake or partnership

e leased rather than owned capacity

¢ development of a digital offering

entry into an adjacent customer segment or geography

The critical analytical question is whether this commitment functioned primarily as a
conventional capital outlay expected to generate stand-alone cash flows, or whether it also
served as an option premium that purchased learning, positioning, and future decision
rights.

Time 2: Resolution and Response

What information became available after the exploratory investment, and how did the firm
respond?



Did management:

e expand the initiative to full scale,

delay further commitment while continuing to monitor,

pivot to a related opportunity,

contract the scope of the investment, or

abandon the initiative entirely?

By examining the sequence of actions and the information that triggered them, the case
analysis isolates the value of flexibility. The structure deliberately mirrors the logic of a real
option: an initial outlay creates rights that are exercised or allowed to expire contingent on
subsequent resolution of uncertainty.

5. Case Study I: Adjacent Manufacturing Diversification

5.1 Case Context and Strategic Alternatives

The first case examines a mid-market manufacturer whose traditional customer base
experienced highly volatile post-pandemic demand. Order volumes fluctuated sharply,
lead times became unreliable, and the durability of shifts in customer purchasing patterns
remained unclear. Management faced pressure both to protect existing cash flow and to
position the firm for possible structural changes in its end markets.

Three strategic alternatives presented themselves:

1. Maintain the existing focus, conserving capital and avoiding exposure to unfamiliar
segments.

2. Make a large-scale investment in an adjacent market, committing substantial
resources on the basis of current forecasts.

3. Make a smaller exploratory investment designed to generate learning and preserve
the ability to scale if conditions proved favorable.

Traditional NPV analysis would typically evaluate the second alternative as a single,
irreversible project. Depending on the demand and margin assumptions embedded in the
base-case forecast, the calculated NPV might be modestly positive or, more often under
conservative estimates, negative. In either case, the analysis would treat the full capital
outlay as committed at the outset and would incorporate limited recognition of subsequent
managerial discretion.



The real-options perspective identifies a third possibility that conventional capital
budgeting tends to underweight: invest enough to learn and to secure positioning without
committing enough capital to become trapped if the opportunity fails to materialize.

5.2 lllustrative Investment Structure
Suppose the full-scale adjacent-market project requires an irreversible investment of:

I = $10 million

A conventional forecast, incorporating mid-range assumptions about demand, pricing, and
competitive response, produces:

NPV = —$1.2 million

Under a pure NPV decision rule, the project would be rejected.

Now consider an alternative structure in which the firm first invests only $1.5 million. This
exploratory outlay is used to establish:

e initial customer relationships in the adjacent segment,

e technical capability and process knowledge,

o familiarity with relevant regulatory or certification requirements, and
¢ limited production capacity sufficient for pilot volumes.

After approximately 18 months, management reassesses the opportunity on the basis of
the information generated by the pilot. At that point the firm can either commit the
remaining $8.5 million to full-scale expansion or abandon the initiative, limiting further
losses.

In this framing, the initial $1.5 million is not simply the first tranche of a $10 million project.
It functions as an option premium. The firm has purchased the right—but not the
obligation—to expand once uncertainty about demand durability, achievable margins, and
organizational fit has been partially resolved.

5.3 Option Value and Decision Logic

If the adjacent market performs poorly, losses are largely confined to the exploratory
outlay. If the market develops favorably, the firm possesses customer relationships,
technical knowledge, and operational positioning that later entrants would need additional
time and cost to replicate. The value of the embedded expansion option therefore depends
on the magnitude of uncertainty, the cost of the initial premium relative to the full



commitment, the learning generated by the pilot, and the firm’s ability to exercise or
abandon the option without excessive friction.

The case illustrates a central practical implication of the real-options perspective: under
deep uncertainty, the strategically superior course may be neither full commitment nor
complete inaction, but a staged investment that purchases future decision rights at a
controlled cost.

6. Case Study II: Consumer-Service Demand Volatility

6.1 Case Context and Strategic Alternatives

The second case examines a mid-market consumer-service firm confronting uncertainty
over whether pandemic-era changes in customer behavior represented a temporary
anomaly or a permanent structural shift. Demand for traditional in-person services had
collapsed or become highly volatile, while digital and delivery channels experienced rapid,
uneven growth. Management could not reliably determine whether the new patterns would
persist, partially reverse, or evolve into hybrid forms that required different capabilities.

The central strategic decision concerned channel diversification. Three broad alternatives
presented themselves:

1. Expand physical capacity in anticipation of a recovery in traditional demand.

2. Invest aggressively in digital or delivery infrastructure on the assumption that
pandemic-era preferences would endure.

3. Maintain the existing model while monitoring developments, accepting the risk of
being late if a permanent shift occurred.

A conventional investment analysis would typically compare the expected NPVs of these
alternatives under alternative demand scenarios. The difficulty is that the alternatives are
not equally reversible, and therefore not equally valuable under deep uncertainty.

6.2 Differential Reversibility and Option Structure

Physical expansion often requires long-term leases, construction or fit-out expenditures,
permanent staffing commitments, and significant fixed operating costs. Once incurred,
these outlays are difficult and costly to reverse. If demand for in-person services recovers
more slowly than expected, or if customer preferences permanently favor alternative
channels, the firm is left with underutilized assets and elevated fixed costs.

A digital or delivery pilot, by contrast, can be structured with far greater flexibility:



e temporary or modular technology costs,
e contract-based rather than permanent labor,
e limited geographic or segment testing,

e scalable cloud or platform infrastructure that expands with usage rather than
requiring large upfront capacity.

The digital initiative may generate lower immediate cash flow—or even a modest static
loss—while possessing substantially greater option value. The initial outlay functions as an
option premium that purchases learning about customer response, operational
requirements, and competitive dynamics, together with the right to scale rapidly if the
channel proves durable.

6.3 Decision Logic and Strategic Implications

If customer preferences largely revert to pre-pandemic patterns, the firm can limit further
investment, wind down the pilot, and contain losses to the exploratory outlay. If
preferences shift permanently or stabilize in hybrid form, the firm already possesses
operational knowledge, customer data, and platform positioning that enable faster and
lower-cost expansion than competitors starting from a cold position.

The case therefore illustrates a central finding of the real-options perspective:

“The investment with the highest immediate expected return is not necessarily the
investment with the highest strategic value.”

Under deep uncertainty about the durability of demand shifts, the strategically superior
choice may be the more reversible, information-rich alternative—even when its stand-
alone NPV appears weaker. Conventional capital budgeting, by focusing primarily on
expected cash flows under a fixed operating plan, can systematically undervalue this form
of staged channel diversification.

7. Case Study lll: Business-Services Diversification

7.1 Case Context and Strategic Dilemma

The third case examines a mid-market professional or business-services firm whose
traditional service model was disrupted by the rapid shift to remote work and evolving
customer procurement practices. Clients reduced spending on certain in-person or



location-dependent services, accelerated adoption of digital delivery, and began
demanding greater flexibility, transparency, and outcome-based pricing. Management
faced a classic strategic dilemma:

“Should the firm protect and optimize the legacy business, or invest in a potentially
cannibalizing alternative that might better match emerging customer preferences?”

Traditional NPV analysis often treats cannibalization as a pure cost—an expected
reduction in cash flows from the existing business that must be subtracted from the
projected returns of the new initiative. This framing can systematically undervalue the
alternative, especially when the durability of the demand shift remains uncertain and the
new service creates valuable future options.

7.2 Forms of Optionality in the New Service

From a real-options perspective, the new service may purchase several distinct forms of
flexibility and learning:

e Access to new customer segments that the legacy model does not reach
e Potential for recurring or subscription-based revenue streams

o Capability for geographic expansion without proportional increases in physical
presence

e Collection of proprietary data on customer behavior, usage patterns, and
willingness to pay

e Foundation for future productization or platform development

These benefits are not fully captured in a static cash-flow forecast that assumes a fixed
operating plan and treats cannibalization as an immediate, permanent drag on returns.

7.3 Staged Investment and Learning Structure

Rather than launching the new service at full scale, the firm can structure an exploratory
commitment limited to a defined customer group, geography, or service variant. This pilot
allows management to observe critical variables that cannot be reliably estimated in
advance:

e Adoption rates and speed of uptake

e Customer willingness to pay and price sensitivity



e Actualimplementation and delivery costs
¢ Retention and renewal behavior
e Cross-selling or expansion opportunities within the client base

The pilot therefore creates a sequential investment structure:

Invest — Learn — Choose — Scale or Exit

After the learning period, management can expand the service if evidence supports
attractive unit economics and strategic fit, delay further commitment while monitoring
market evolution, pivot toward a refined offering, or abandon the initiative and limit losses
to the exploratory outlay.

7.4 Strategic Implications

The case illustrates why the strategic value of such a diversification initiative cannot be
adequately represented by a single forecast generated before the learning occurs.
Conventional NPV analysis, by embedding assumptions about cannibalization, adoption,
and margins inside a base-case model, risks either rejecting a high-optionality project or
committing irreversibly to a full-scale launch on the basis of incomplete information. By
treating the initial investment as an option premium that purchases decision rights and
proprietary insight, the firm retains the ability to respond as uncertainty about remote-work
persistence, client procurement practices, and competitive dynamics resolves.

8. Findings Across Cases

The three cases, while drawn from distinct sectors, reveal a consistent set of patterns in
how mid-market firms navigated post-pandemic demand shocks. Cross-case analysis
organizes these patterns around four interrelated propositions.

Proposition 1: Flexibility Has the Greatest Value When Forecasting Is Least Reliable

When uncertainty is moderate and the range of plausible outcomes can be assigned
reasonably stable probabilities, conventional NPV analysis supplemented by scenario or
sensitivity testing is often sufficient. Forecasts remain informative, and the cost of being
modestly wrong is limited.

As uncertainty deepens, however, the reliability of those forecasts declines. Historical data
lose relevance, the set of possible futures expands or becomes contested, and the
precision of any single base-case model becomes increasingly illusory. Under these
conditions, the value of strategies that permit adaptation rises sharply.



In formal terms: option value rises as forecast reliability falls. The manufacturing,
consumer-service, and business-services cases each illustrate this relationship. Where
demand durability, channel preferences, or client procurement practices could not be
reliably extrapolated from pre-pandemic patterns, the ability to revise commitments
proved more strategically consequential than the accuracy of any initial forecast.

Proposition 2: Staging Converts Uncertainty Into Information

A staged investment does not merely reduce financial exposure by limiting the capital at
risk. It also creates an explicit opportunity to generate information that would otherwise
remain unavailable before a larger commitment is required.

This learning has independent value because it improves the quality of subsequent
decisions. The sequence can be represented as:

Initial Investment — Market Information — Better Follow-On Decision

Traditional NPV models typically incorporate the expected cash flows associated with the
initial outlay but rarely assign separate value to the information that outlay produces. The
cases demonstrate that this omission can be material. Pilot programs, limited geographic
launches, and modular capacity investments generated data on adoption rates, achievable
margins, implementation costs, and organizational fit—data that directly informed the
decision to expand, delay, pivot, or abandon.

Proposition 3: Reversibility Is an Underappreciated Strategic Variable

Two projects with identical expected cash flows under a fixed operating plan may possess
dramatically different strategic values once flexibility is recognized.

Consider two otherwise comparable $5 million investments:

¢ Project A: irreversible commitment, specialized assets with limited resale value,
long-term contractual lock-in.

e Project B: modular assets, transferable equipment, short-term leases or contracts,
credible exit available after one year.

Conventional NPV analysis, focused on expected cash flows and risk-adjusted discount
rates, may treat these projects as nearly equivalent. A real-options perspective does not.
Project B embeds an abandonment option that truncates downside exposure and therefore
alters the risk profile of the investment. Across the cases, design choices that enhanced
reversibility—leased rather than owned capacity, contract rather than permanent labor,
modular rather than specialized technology—consistently increased strategic value
relative to more irreversible alternatives with similar static NPVs.



Proposition 4: Diversification Can Be Designhed as a Series of Options Rather Than a
Single Bet

The most consequential finding is that diversification need not be framed as a binary
choice between full entry into a new market and complete abstention. Management can
deliberately construct intermediate positions that purchase learning and upside exposure
while limiting irreversible downside commitments.

Such intermediate structures include:
e pilot programs and limited geographic launches,
e minority investments or partnerships,
e leased rather than owned capacity,
e jointventures with option-to-purchase provisions,
e convertible agreements,
o staged capability development.

The strategic objective shifts from selecting the single best forecast-based allocation of
capital to designing a sequence of commitments that maximizes the firm’s ability to
respond as uncertainty resolves. In each of the three cases, the firms that structured
diversification as a series of real options retained greater adaptive capacity than those that
treated the decision as a one-time, all-or-nothing bet.

9. Proposed Model: The Strategic Optionality Score

9.1 Purpose

The Strategic Optionality Score (SOS) is designed for mid-market firms that recognize the
value of managerial flexibility but lack the specialized expertise, data, or analytical
infrastructure required for formal real-options pricing. Continuous-time models, binomial
lattices, and Monte Carlo simulations, while theoretically rigorous, are often operationally
unrealistic for organizations without dedicated corporate-finance teams.

The SOS does not claim to produce a mathematically precise option value equivalent to a
Black-Scholes or Dixit-Pindyck calculation. Instead, it provides a structured, judgment-
based method for evaluating whether a project possesses characteristics—uncertainty,
expandability, reversibility, learning potential, and timing flexibility—that traditional NPV
analysis tends to underweight. The score is intended as a complement to, not a substitute
for, conventional capital-budgeting metrics.



9.2 The Five Dimensions

Each projectis scored from 1 to 5 on five dimensions that capture the primary sources of
real-option value identified in the preceding analysis.

1. Uncertainty (U)
How uncertain is the future market environment relevant to the investment?

Score Condition

1 Demand and key drivers highly predictable

2 Limited, manageable uncertainty

3 Moderate uncertainty

4 Significant uncertainty

5 Deep uncertainty; historical patterns unreliable

2. Expandability (E)
How easily and rapidly can the project be scaled if conditions prove favorable?

Score Condition
1 Difficult or costly to scale
3 Moderate scalability with friction

5 Rapid, low-friction expansion possible



3. Reversibility (R)

How easily can the firm reduce, exit, or redeploy its commitment if conditions prove
unfavorable?

Score Condition

1 Highly irreversible; specialized assets, long-term lock-in
3 Partial recovery or redeployment possible

5 Low-cost exit or ready asset redeployment

4. Learning Value (L)

How much decision-relevant information does the initial investment generate that would
otherwise be unavailable?

Score Condition

1 Minimal new information

3 Moderate market or operational insight

5 Critical information unavailable through other means

5. Time Flexibility (T)
How long can the firm reasonably defer the next major commitment while preserving the
opportunity?

Score Condition

1 Immediate or near-term commitment required



Score Condition
3 Moderate ability to defer

5 Significant ability to wait without losing the option

9.3 The Formula

A simple baseline formulation is:

U(E+ R+ L+T)
25

This produces a raw score ranging from approximately 0.16 to 4.0. For managerial

SOS =

convenience the score can be rescaled to a 0-100 range. However, a purely additive
treatment of the flexibility dimensions can overstate optionality when uncertainty is high
but expandability, reversibility, learning, and timing flexibility are all low. A more balanced
formulation therefore multiplies the normalized uncertainty score by the average of the four
flexibility dimensions:

U E+R+L+T
-1 —
608 = 100 (L) x (E+ALT)

This yields a 0-100 scale in which high uncertainty alone is insufficient to generate a high
score; meaningful flexibility must also be present.

Interpretation is deliberately qualitative and comparative. A project scoring above 60-70,
for example, warrants explicit attention to its embedded options even if its static NPV is
modest or negative. A project scoring below 30-40, conversely, is unlikely to possess
material option value that would reverse a negative NPV conclusion. In all cases the SOS is
intended to be read alongside, not instead of, conventional NPV analysis. The combined
assessment helps managers distinguish investments that are simply unattractive from
those that purchase valuable future choices under conditions of deep uncertainty.

10. The NPV-Optionality Matrix

The Strategic Optionality Score is most useful when combined with conventional NPV
analysis in a simple two-by-two decision matrix. The resulting framework classifies



projects into four categories according to their static economic value and their degree of
embedded flexibility.

Low Optionality High Optionality

Positive NPV Invest Invest and deliberately preserve flexibility
conventionally

Negative or Weak Reject or redesign Consider staged investment; redesign to
NPV capture option value

Positive NPV + Low Optionality

Projects in this quadrant are classic capital-budgeting decisions. They generate attractive
expected cash flows under a relatively fixed operating plan and possess limited expansion,
abandonment, or learning value. Conventional NPV analysis is appropriate; management
should invest if the risk-adjusted returns meet the firm’s hurdle rate and the project aligns
with broader strategy.

Positive NPV + High Optionality

These projects are attractive on both static and dynamic grounds. The recommended
approach is to proceed while consciously protecting the embedded options. This may
involve staging subsequent capital outlays, preserving contractual flexibility, or designing
assets for potential redeployment so that the firm retains the ability to expand, contract, or
exit as conditions evolve.

Negative or Weak NPV + Low Optionality

Projects in this quadrant lack both strong expected cash flows and meaningful flexibility.
Unless compelling non-financial strategic reasons exist, they should be rejected or
fundamentally redesigned. Attempting to force optionality into a structurally irreversible
and low-learning investment is rarely successful.

Negative or Weak NPV + High Optionality

This is the most strategically interesting and frequently overlooked quadrant. Traditional
capital budgeting would reject these projects. A real-options perspective suggests they
may still be valuable if the initial outlay functions as a reasonably priced option premium.

Rather than accepting or rejecting the projectin its current form, management should
systematically redesign it by asking:



1. Cantheinitial investment be reduced without destroying the core learning or

positioning benefits?

2. Canthe project be staged so that later commitments are contingent on observable

information?

3. Can fixed assets be leased, modularized, or otherwise made reversible?

4. Can downside exposure be contractually or operationally capped?

5. What specific, decision-relevant information will the first stage generate that is

otherwise unavailable?

6. Whatclear, observable trigger will determine whether the firm expands, delays,

pivots, or abandons?

The objective is not to invent optionality where none exists, but to restructure the
investment until the firm is purchasing a meaningful set of future decision rights at an
acceptable cost. When redesign succeeds, a project that appears unattractive under pure
NPV analysis can become a rational strategic commitment under deep uncertainty. When
redesign fails, the negative or weak NPV conclusion stands, and the projectis correctly

rejected.

11. A Simplified Decision Template

To translate the NPV-Optionality Matrix and the Strategic Optionality Score into routine

managerial practice, firms can apply a short structured template to each diversification
initiative under consideration. The template forces explicit identification of both the static

economics and the embedded decision rights.

Question

Static NPV (base-case, risk-adjusted)

Initial (exploratory) investment

Follow-on investment required to scale

Maximum downside exposure before credible exit

Response

$ _



Question Response

Observable expansion trigger

Observable abandonment (or pause) trigger

Specific information expected from the pilot or first stage

Strategic Optionality Score (0-100)

Recommended quadrant/ decision

Completing the template creates an important managerial discipline. A project can no
longer be justified solely by the assertion that it is “strategic.” Management must articulate:

e« whatreal option (or set of options) the initial investment actually purchases,
e whatthat option costs in the form of the exploratory outlay,

e under what observable conditions the option will be exercised or allowed to expire,
and

e what decision-relevant information the first stage is expected to generate.

When the answers are clear and the SOS is high relative to a weak or negative static NPV,
the case for a staged commitment is strengthened. When the answers are vague, the
triggers undefined, or the learning value low, the project is more likely to belong in the
“reject or redesign” category. The template therefore functions as both an analytical
checklist and a governance mechanism that reduces the risk of strategic investments
being approved on the basis of narrative rather than structured assessment of flexibility
and downside containment.

12. Discussion

12.1 Why Traditional NPV Systematically Undervalues Flexibility

The central critique of conventional NPV analysis is not that it ighores uncertainty. Modern
capital-budgeting practice routinely incorporates uncertainty through sensitivity analysis,



scenario analysis, Monte Carlo simulation, and risk-adjusted discount rates. These
techniques expand the range of futures under consideration and quantify the impact of key
assumptions on present value.

The deeper limitation is structural. Most of these methods evaluate alternative futures
while holding management behavior largely constant. They ask, in effect, what the project
is worth if the firm follows a predetermined operating plan across a range of possible
environments. They do not fully capture the value created when management can alter that
plan—by expanding, delaying, contracting, pivoting, or abandoning—as new information
arrives.

Real-options analysis changes the structure of the valuation problem. Instead of
estimating:

Value = Expected Cash Flows under a Fixed Plan
the strategic model becomes:
Value = Expected Cash Flows under Adaptive Decision-Making

This distinction is especially consequential when investments are staged, partially
reversible, scalable, information-generating, or dependent on uncertain market adoption.
In such cases, the ability to respond is itself an economic asset. By embedding
assumptions about future decisions inside a single base-case forecast—or by treating
contingent follow-on investments as external to the original project—traditional NPV can
systematically understate strategic value.

12.2 Implications for Mid-Market Firms

Large corporations can deploy specialized finance teams, external consultants, and
sophisticated quantitative models when evaluating complex strategic investments. Mid-
market firms typically cannot. The absence of a derivatives desk or a dedicated real-
options capability does not, however, eliminate the need to recognize and manage
flexibility.

In several respects, smaller and mid-sized firms may benefit disproportionately from a real-
options perspective. They often have less capital available to absorb irreversible mistakes,
greater relative exposure to demand shocks, faster internal decision processes, and a
practical ability to experiment at modest scale. These characteristics make staged,
reversible, and information-rich commitments particularly valuable.

The Strategic Optionality Score is therefore deliberately designed around managerial
judgment rather than financial-engineering precision. Its purpose is not to replace NPV as



the baseline measure of static economic value. Its purpose is to identify those cases in
which NPV, by itself, is likely to provide an incomplete representation of strategic worth—
and to give managers a structured language for redesigning investments so that valuable
future choices are purchased at an acceptable cost. Under conditions of deep uncertainty,
that capacity to remain adaptive can be as important as the accuracy of any single
forecast.

13. Managerial Recommendations

The preceding analysis yields four practical recommendations for mid-market managers
evaluating diversification under deep uncertainty.

Recommendation 1: Separate the Pilot from the Full Commitment

Managers should evaluate the exploratory stage and the potential full-scale project as
analytically distinct decisions. The value of a pilot is not identical to the value of the
completed initiative:

Value of Pilot # Value of Full Project

The pilot should be justified primarily by the information it generates and the decision rights
it preserves, not solely by the cash flows it is expected to produce on a stand-alone basis.
Conflating the two stages leads either to premature full commitment or to the rejection of
valuable learning opportunities.

Recommendation 2: Define Decision Triggers Before Investing

Every staged investment should specify, in advance, the observable conditions that will
govern subsequent action. At minimum, management should articulate:

Expand if:
e demand (or another leading indicator) reaches a defined threshold,
e customerretention or adoption exceeds a specified rate,
e contribution margins or unit economics surpass a clear target.
Abandon or pause if:
¢ demand remains below a predetermined floor by a stated date,
e uniteconomics fail to improve within an agreed timeframe,

e critical assumptions about customer behavior or competitive response are falsified.



Pre-defining these triggers converts flexibility from an abstract aspiration into an
enforceable governance mechanism. It reduces the risk that inertia, sunk-cost bias, or
narrative momentum will drive continued investment after the original rationale has
eroded.

Recommendation 3: Pay for Reversibility When It Is Cheap

Managers may rationally accept higher operating costs—elevated lease rates, modular
rather than specialized equipment, flexible rather than long-term contracts, or greater
reliance on contract labor—when these expenditures meaningfully reduce the cost of being
wrong. The lowest-priced asset is not necessarily the most economical choice. The
relevant metric is often the cost of regret: the economic and strategic price of an
irreversible commitment that later proves misplaced. When reversibility can be purchased
at modestincremental cost, it is frequently worth acquiring.

Recommendation 4: Treat Information as a Strategic Output

A pilot or exploratory investment that generates little immediate profit may still be valuable
if it resolves material uncertainty. The appropriate evaluative questions are therefore dual:

“What cash flow will this project generate?”

and

“What will we know after spending this money that we do not know today?”

When the second answer is clear and decision-relevant, the investment can function as a
rationally priced option premium even if its static NPV is weak or negative. Recognizing
information itself as a strategic output helps prevent the premature rejection of high-
optionality initiatives.

14. Limitations

The framework developed in this paper is subject to several important limitations that
should temper both its interpretation and its application.

First, the Strategic Optionality Score is deliberately heuristic rather than a formally derived
pricing model. It does not attempt to replicate the mathematical precision of continuous-



time option valuation, binomial lattices, or simulation-based approaches. As a result, the
score provides comparative and diagnostic guidance rather than a precise monetary
estimate of embedded option value.

Second, scoring on the five dimensions relies on managerial judgment. Different
individuals or teams may assign different ratings to the same project, and scores can be
vulnerable to optimism bias, confirmation bias, or strategic manipulation if the framework
is used primarily to justify preferred initiatives rather than to discipline decision-making.

Third, real options possess economic value only when the organization is actually capable
of exercising them. A theoretical right to expand is worthless if the firm lacks access to the
necessary financing, managerial talent, operational capacity, or complementary assets at
the moment the trigger conditions are met. Organizational readiness is therefore a
necessary condition for optionality to translate into strategic advantage.

Fourth, not every uncertain project contains meaningful option value. High uncertainty
combined with high irreversibility, low learning potential, and limited expandability may
simply indicate a poor investment. The framework does not claim that flexibility can rescue
every weak NPV project; it claims only that some projects with weak static NPVs warrant
closer examination because of the decision rights they create.

Finally, the case-based methodology carries the risk of survivorship bias. Firms that
successfully exercised strategic flexibility and subsequently prospered are more likely to
leave visible public records than firms whose exploratory investments failed quietly.
Retrospective reconstruction may therefore overstate the average returns to staged
diversification and understate the frequency of unsuccessful experiments.

These limitations do not invalidate the core argument, but they do underscore that the
Strategic Optionality Score and the associated decision matrix are intended as practical
complements to, rather than substitutes for, rigorous financial analysis and sound
managerial judgment.

15. Conclusion

Strategic diversification is frequently treated as a question of where a company should
allocate capital among competing businesses or markets. Under conditions of deep
uncertainty, this framing is incomplete.

The more relevant question is:



“What future choices can the firm acquire today, and how much should it pay for
the right to make those choices later?”

The post-pandemic business environment demonstrated the limitations of strategies built
around stable forecasts. Firms across manufacturing, consumer services, and professional
services confronted demand shocks, channel disruptions, and shifts in customer behavior
that could not be reliably modeled from historical data. Under these conditions, the value
of managerial flexibility increased relative to the value of precise prediction.

Real-options theory provides a coherent conceptual response. It reframes initial
investments not solely as commitments expected to generate stand-alone cash flows, but
as potential option premiums that purchase rights—without corresponding obligations—to
expand, delay, contract, reconfigure, or abandon as new information arrives. Subsequent
investments are then understood as the exercise (or non-exercise) of those contingent
rights.

For mid-market firms, the practical challenge is implementation. Sophisticated
continuous-time pricing models, lattice methods, and simulation techniques, while
analytically powerful, are often operationally unrealistic for organizations that lack
specialized finance teams and extensive historical volatility data. The absence of such
capabilities does not eliminate the need to recognize flexibility; it simply requires a more
accessible decision framework.

This paper therefore proposes a practical alternative. Conventional NPV remains the
baseline measure of static economic value under a fixed operating plan. It is supplemented
by a structured, judgment-based assessment of five dimensions of optionality—
uncertainty, expandability, reversibility, learning value, and time flexibility—summarized in
the Strategic Optionality Score. The resulting NPV-Optionality Matrix and decision template
help managers distinguish investments that are simply unattractive from those that
purchase valuable future choices at a controlled cost.

The framework does not eliminate uncertainty. It changes the firm’s relationship to
uncertainty. Rather than attempting to predict every future state before acting,
management can make smaller, staged commitments, learn from emerging evidence, and
preserve the capacity to expand, delay, redirect, or abandon.

The strategic objective is therefore not to forecast perfectly. It is to remain capable of
responding when the forecast is wrong.
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